Crystal structure of cytochrome c peroxidase compound I.
We have compared the 2.5-A crystal structure of yeast cytochrome c peroxidase (CCP) with that of its semistable two-equivalent oxidized intermediate, compound I, by difference Fourier and least-squares refinement methods. Both structures were observed at -15 degrees C. The difference Fourier map reveals that formation of compound I causes only small positional adjustments of a few tenths of an angstrom. The map's most pronounced feature is a pair of positive and negative peaks bracketing the heme iron position. Least-squares refinement shows that the iron atom moves about 0.2 A toward the distal side of the heme. No significant difference density is evident near the side chains of Trp-51 or Met-172, each of which has been proposed to be the site of the electron paramagnetic resonance (EPR) active radical in compound I. However, the second most prominent feature of difference density is a negative peak near the side chain of Thr-180, which, according to the results of least-squares refinement, moves by 0.15 A in the direction of Met-230. These observations, together with the results of mutagenesis experiments [Fishel, L. A., Villafranca, J. E., Mauro, J. M., & Kraut, J. (1987) Biochemistry 26, 351-360; Goodin, D. B., Mauk, A. G., & Smith, M. (1986) Proc. Natl. Acad. Sci. U.S.A. 83, 1295-1299] in which Trp-51 and Met-172 have been replaced without loss of the EPR radical signal in compound I, lead us to consider the possibility that the radical site lies within a cluster composed of the side chains of Met-230, Met-231, and Trp-191.(ABSTRACT TRUNCATED AT 250 WORDS)